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Robin E. Williamson1When You’re Not Looking to Make a Clean Sweep
Bhatia et al., page 368
The genetic signals left by selection depend on a number
of factors, including the type of variants involved, the
strength of the selective pressures, and the amount of
time that has passed since a selective advantage was expe-
rienced by those with the variants. One type of selection is
associated with selective sweeps in which a rare variant
becomes the predominant allele in a population, and
a number of methods have been developed to detect the
allele-frequency changes and genomic structural signa-
tures that exist at such sites. Such approaches do not do
as well when common variation is the target of selection.
The importance of selection acting on common variants
is increasingly recognized, but detection requires focused
analysis so that it is not missed. Here, Bhatia and
colleagues develop amethod based on population differen-
tiation to detect signals of selection on common variants
that they use on data from African populations. A major
difference between their approach and other similar
approaches is that the method described here has the capa-
bility to determine whether a signal has genome-wide
significance versus just ranking the identified signals. The
authors examine SNP data from individuals of African
American, Nigerian, and Gambian ancestry and identify
sites of selection that are significant at a genome-wide
level.Putting it All Together
Roach et al., page 382
Phasing the genetic data of an individual can be important
for a number of purposes, ranging from determining
whether two variants are in cis or in transwith one another,
to establishing which allele is downstream of a high-
expression regulatory region, to examining whether the
imprinted copy of a monoallelic expressed gene contains
a mutation. Standard genotyping doesn’t provide phase
information because it generally looks at each variant indi-
vidually and assesses which allele is present. Genotype
data can be used to infer phase through the use of methods
that extrapolate haplotypes from known population struc-
ture. Because it is reasonable to assume that having the
entire sequence of an individual means that the relation-
ship between each identified variant is known, it might1Deputy Editor, AJHG
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quencing and exome sequencing will generate a large
amount of comprehensive phase data. This is not the
case, because high-throughput genotyping involves
many short reads of sequence that are assembled together,
so the direct sequencing output does not generate long-
range haplotypes. In this issue, Roach and colleagues
present their method, Haploscribe, which can utilize
whole-genome data from pedigrees to assemble haplotypes
along entire chromosomes. The authors demonstrate the
high accuracy of their method and predict that, as
sequencing data improves, the ability of their method to
phase long-range haplotypes will improve as well.Three for the Price of One
Bernard et al., page 415
When something goes wrong with the development of
white matter in the brain, the resultant neurodegenerative
disorders are referred to as leukodystrophies. Hypomyeli-
nating leukodystrophies can be associated with a number
of additional cophenotypes, and a heterogeneous set of
subclasses exist. Two different types of leukodystrophies
have previously been mapped to the same region of the
q arm of chromosome 10. One group is called tremor-
ataxia with central hypomyelination, or TACH, and is
characterized by tremor and cerebellar signs. Another is
leukodsytrophy with oligodontia (LO), and although LO
differs from TACH in the preponderance of hypodontia
in cases, there is significant clinical overlap between the
two disorders. The phenotypic similarities between TACH
and LO, and the fact that both the leukodystrophies map-
ped to the same locus, led Bernard et al. to hypothesize that
the two are caused by mutations in the same gene.
Through their analyses, the authors identify homozygous
or compound-heterozygous mutations in POLR3A, the
gene that encodes the largest subunit of RNA polymerase
III, in many of the affected individuals they are studying.
The authors then expand the phenotypic range of POLR3A
mutations by identifying additional mutations in individ-
uals affected by another related leukodystrophy, hypo-
myelination with hypodontia and hypogonadotropic
hypogonadism (4H). Polymerase III is involved in the tran-
scription of tRNA and the ribosomal 5S subunit, and the
authors suggest that the mutations may disrupt protein
synthesis via the dysregulation of tRNA levels.Genetics. All rights reserved.
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The Key to Escape
O’hUigin et al., page 424
HLA-C has been reported to be a crucial factor in a person’s
ability handle an HIV infection. An upstream variant was
previously shown to be associated with higher levels of
HLA-C expression, and individuals with the variant are
better able to control the virus and develop AIDS more
slowly. In this issue, O’hUigin and colleagues examine
the ancestral lineage of a variant that is in the 30 UTR
and is in strong linkage disequilibrium with the upstream
variant. This variant has been shown to alter gene expres-
sion by disrupting an miRNA binding site. The alleles to
which the miRNA, miR-148a, does not bind are said to
escape miR-148a regulation and are more highly expressed
than those alleles that are repressed by miR-148a binding.
As expected, the alleles that lead to lower levels of HLA-C
are associated with higher viral loads in individuals
infected with HIV. The authors examine this region to
gain insight into the evolutionary history of the alleles
that escape miR-148a repression. They discover that the
common ancestor of all HLA-C alleles contained the miR-
148a binding site, but that the same region in HLA-B
escapes inhibition. O’hUigin et al. devise that, at a time
point of 3–5 million years ago, a gene conversion event
between the 30 UTR of HLA-B and that of HLA-C resulted
in the creation of an HLA-C allele that functioned like
the ancestral version of the gene but was no longer regu-
lated by miR-148a. Higher HLA-C expression was then
possible, and because the escape lineages spread and rose
in frequency, it seems likely that this higher expression
was beneficial in certain populations. Of particular note,
in the time since they diverged from one another, escape
alleles and inhibited alleles have each acquired similar350 The American Journal of Human Genetics 89, 349–350, Septembsets of other functional variants, a signal that convergent
evolution has occurred at these sites.
Because of You, There Is More of Me
Lappalainen et al., page 459
The basic idea behind expression quantitative trait locus
(eQTL) analysis is that variation at a locus will affect the
expression of a gene, whether it is just upstream, acting
in cis, or further away, in trans. To establish such a relation-
ship, expression data and genotype data are combined to
determine whether certain variants are correlated with
increased or decreased expression of particular genes.
Here, Lappalainen and colleagues explore the fact that
a cis regulatory variant will not only affect gene expression,
but will specifically affect the expression of the coding vari-
ants with which it is in linkage disequilibrium; if a regula-
tory variant that increases expression shares a haplotype
with a coding variant that is deleterious to the function
of the gene, then the harmful allele will be more highly ex-
pressed than if it had been on the lower-expression allele.
Therefore, if an individual is heterozygous for a wild-type
allele on a haplotype with low expression and for a delete-
rious allele on a highly expressed haplotype, more of the
nonfunctional gene will be expressed than the wild-type
version. Likewise, a harmful allele on a haplotype that is
more lowly expressed will have a less damaging effect. In
this way, cis regulatory variants can significantly alter the
penetrance of coding variants. The authors examine how
this relationship acts as a selective pressure on both
the regulatory variants and the coding variants, with the
primary finding that selection has acted to minimize the
frequency of deleterious coding variants on haplotypes
that are highly expressed.er 9, 2011
